7. The sample size should be better justified (rather than saying that other studies use a sample of 12 to 59 for testing the psychometrics of the ARAT). 8. My understanding of project 1 is that it is to establish validity of the ARAT using the YouGrabber. A clearer presentation of this is needed -the rationale is presented but a bit of explanation of validity, justification for comparison with Fugl Meyer and statistical methods to establish validity is required. 9. The study (project 2) is a feasibility trial. How will feasibility be assessed in terms of outcomes and data collected about this?
REVIEWER
Iris Brunner Aarhus University, Hammel Neurocenter, Denmark REVIEW RETURNED 06-Oct-2017
GENERAL COMMENTS
General comments: An interesting feasibility study to integrate new, potentially useful features into an already existing VR system. Since there are several subprojects, it is sometimes difficult to stay on top of things. However, this may be inevitable. The provided tables are very helpful. The wording is sometimes a bit awkward, I would recommend language editing by a native English speaker.
Introduction
What are relevant brain areas, relevant for what? Page 2, Line 47 " The intended neuroplastic, use-dependent changes within the structure and function of relevant brain areas are induced primarily by specific rehabilitation methods such as VRtraining." I don't understand, is there evidence to claim that primarily induced by VR? If yes, a reference should be provided. Also the next sentences are a bit confusing, the line of argument from the mirror neuron system to VR (line 94-96) is not logical. Line 98. The described advantages of VR do not only apply on nonimmersive systems, but also on immersive. I would remove nonimmersive here. Line 112. Reference? Line 128. "…developed on findings from neuroscience….." If you mention that you should be more specific, rather omit. Line 172-175. Well, it is not exactly the same structures, rather SOME of the same structures, or you can claim that there is an overlap of the visual and the motor system. I would phrase this more cautiously.
Project 1 An interesting approach to integrate the ARAT in a VR system Project 2 AOT, the T should be explained
It would be informative to mention the overall goal at the end of the introduction, such as described in line 255 There is no need to repeat the project description in such detail. A summarizing sentence at the end of the discussion would be nice.
VERSION 1 -AUTHOR RESPONSE
Point-to-point reply to the Reviewers' comments:
Reviewer #1:
1. Suggest avoid use of abbreviation in title AUTHOR'S REPLY: The abbreviation was replaced by the full name of the assessment: ActionResearchArmTest.
Introduction:
The introduction is currently presented in very long paragraphs. In general the introduction is under-referenced -there are many statements that are not backed up with literature.
AUTHOR'S REPLY: We very much appreciate this comment. We believe that the introduction is now more condensed and straight forward. We also included more references to back up specific statements.
3. The introduction states there is strong scientific evidence for VR in neurological impairment but the finding from the Cochrane Review was there is moderate evidence at best.
AUTHOR'S REPLY: We thank for this concern and deleted misleading parts. AUTHOR'S REPLY: As stated now in the manuscript and as far as we know, no other VR system incorporates AO and MI tasks. We added a few sentences on whether the AO and MI tasks can be regarded as VR application, which they probably are not. There is in fact no real interaction with the virtual environment in the moment the patient is requested to just observe or imagine. We hope that this is clearer now.
6. Referencing to support the outcome measures should be improved. The statement about how the SUS is referenced in over 1300 papers should be changed to be more fitting for a journal article.
AUTHOR'S REPLY: We thank for this comment. This is changed and supplemented by a few sentences and references.
Statements about other outcome measures are not precise and under-referenced -eg line 368 "The BBT is a reliable and valid assessment ...... " does not have a reference to support and is very broad.
AUTHOR'S REPLY: We regret the somewhat imprecise description and referencing and revised the whole section on the outcome parameters.
7. The sample size should be better justified (rather than saying that other studies use a sample of 12 to 59 for testing the psychometrics of the ARAT).
AUTHOR'S REPLY: We admit that this section needed to be revised and have put in more detailed information on former studies on the psychometrics of the conventional ARAT. In this study it was not possible to perform a sample size determination based on an effect size estimation and further on a priori power analysis. Thus, our sample size determination had to be based on the cited literatureand also on our limited resources available.
8. My understanding of project 1 is that it is to establish validity of the ARAT using the YouGrabber. A clearer presentation of this is needed -the rationale is presented but a bit of explanation of validity, justification for comparison with Fugl Meyer and statistical methods to establish validity is required.
AUTHOR'S REPLY: We thank for this concern. On the one hand side we included a table providing an overview of the primary and secondary objectives divided into the two different subprojects. On the other hand side we have put a bit more emphasis on explaining that the digital ARAT is going to be compared with the conventional ARAT which has been validated before. Information on how to establish validity is also given.
9. The study (project 2) is a feasibility trial. How will feasibility be assessed in terms of outcomes and data collected about this?
AUTHOR'S REPLY: The section on the statistical analysis is now supplemented by a list of the feasibility outcome parameters that will be evaluated.
================================================================
Reviewer #2:
AUTHOR'S REPLY: We omitted this part as proposed.
Line 172-175. Well, it is not exactly the same structures, rather SOME of the same structures, or you can claim that there is an overlap of the visual and the motor system. I would phrase this more cautiously.
AUTHOR'S REPLY: We thank for this valuable comment. You are absolutely right, so this part was rephrased.
Project 2 AOT, the T should be explained AUTHOR'S REPLY: T stands for treatment. However, it has unintentionally found its way into the manuscript and is removed now.
It would be informative to mention the overall goal at the end of the introduction, such as described in line 255
AUTHOR'S REPLY: Thank you. We added this.
Methods
Line 300 -324 Paragraph Group allocation and Study procedure. There is a repetition here regarding the patients who only participate in measurements.
AUTHOR'S REPLY: Removed.
Line 448. Just a comment. What about (other) ICC statistics to assess reliability? AUTHOR'S REPLY: We are grateful for this comment. Indeed, the Intraclass correlation coefficient (ICC) is a more desirable measure of reliability. Pearson correlation coefficient is only a measure of correlation, and hence, it is not an ideal measure of reliability. That is why we replaced the correlation coefficient by the appropriate ICC.
Typos in the TiDIER form AUTHOR'S REPLY: Fixed.
Discussion
Line 512 -515. Very long awkward sentence.
Line 516. What is a social aging process?
AUTHOR'S REPLY: We also removed this information.
Line 535. Don't use the term "measures" for AO and MI, could be confusing.
AUTHOR'S REPLY: Fixed.
There is no need to repeat the project description in such detail.
A summarizing sentence at the end of the discussion would be nice.
VERSION 2 -REVIEW

REVIEWER
Iris Brunner
Aarhus University, Hammel Neurocenter, Aarhus, Denmark REVIEW RETURNED 10-Dec-2017
GENERAL COMMENTS
Abstract: Please add the abbreviations behind the word, e.g. virtual reality (VR), Action observation (AO), BMT Page 3, line 143, it is still called YG here, not Bi-Manu-Trainer, also in Table 4 Page 13: I don't quite understand the paragraph from line 457 to 464, but this may be due to my lack of knowledge. Why compare to B&B and not just compare to the original ARAT, where a MCID has been defined earlier?
REVIEWER
Kate Laver
Flinders University, Australia REVIEW RETURNED 17-Dec-2017
GENERAL COMMENTS
In my first review of this paper I suggested a number of changes which have been made. The paper remains quite complicated to follow and the methods (and how they address the study aims) are not clear. Also the authors conceded the application is not VR but much of the background and the title talk about VR. If the authors are very keen to publish their protocol I think rather than making small edits in response to reviewer comments they need to make major changes in the way that the info is presented (ie although the content will remain similar overhaul the way that this is written).
VERSION 2 -AUTHOR RESPONSE Reply to the Reviewers' comments:
AUTHOR'S REPLY: We very much appreciate this comment. We feel that the changes made after the second review have enhanced the comprehensibility of the paper as certain passages have been removed, restructured or reformulated.
Page 3, line 143, it is still called YG here, not Bi-Manu-Trainer, also in Table 4 AUTHOR'S REPLY: We thank the reviewer for this hint. It is changed now.
Page 13: I don't quite understand the paragraph from line 457 to 464, but this may be due to my lack of knowledge. Why compare to B&B and not just compare to the original ARAT, where a MCID (minimal important clinical difference) has been defined earlier?
AUTHOR'S REPLY: We thank you for this concern. Crosby et al. 2003 stated that the advantage of anchor-based approaches was that the change is linked to a meaningful external anchor. We assume that the original ARAT would not be a real external anchor in this case. That is why we chose to use the Box and Block Test.
VERSION 3 -REVIEW
REVIEWER
Iris Brunner Aarhus University, Hammel Neurocenter, Aarhus, Denmark REVIEW RETURNED 31-Mar-2018
GENERAL COMMENTS
Just a few remarks to consider.
Abstract
The authors wrote: "Primary outcomes will be the score on the 67 System Usability Scale (SUS) and the scores on the conventional and digital ARAT" 
VERSION 3 -AUTHOR RESPONSE
Reply to the Reviewers' comments:
Abstract: suggest term 'useful' instead of 'essential' AUTHOR'S REPLY: Thank you. We changed it.
Avoid abbreviations in the abstract AUTHOR'S REPLY: The abbreviations are spelled out now.
Please review paragraph structure in the introduction. The first paragraph appears too long Intro: The reference to the Shin study is not useful. When you've just described the findings of a systematic review it doesn't make sense to then detail the findings of one specific study. Omit reference and just use the info from the systematic review. Provide slightly more detail on the BMT.
AUTHOR'S REPLY: We very much appreciate this and fully agree with your comment on the reference to the Shin study. The first paragraph is a bit shorter now and the reference has been omitted. Further, we added a few more details on the BMT.
Check whether the journal will let you reference unpublished work AUTHOR'S REPLY: We checked it but could not get any information on this. So, we did not omit this reference, but it is now stated that the manuscript has been submitted for publication.
